A pair of mapping sequences, one set involving the potential P, the other the potential derivative dP/dz, is formed to coalesce finally, establishing the desired formulas. This procedure is indicated by the diagram, Figs. 2a through 2e, indicating the sequential transformations.
The potential sequence is started by assigning to the potential function 4> and to the stream function 4> values which are consistent with the existing conditions at specific places in the 2-plane:
Along the left infinite semi-circle 4> = °° (including points A and G), at the point D <t> = 0, at points E, F <f> = -°°, along the stream line ABODE \p = caU, along the stream line FG \p = 0.
These values are then plotted to form the P-plane map of Fig. 2b . The F-plane strip is then mapped onto the upper half of the w-plane of Fig. 2c by means of the SchwarzChristoffel transformation dP/dw -aaU/irW; P = (aaU/ir) In (w/k,2).
The choice of -1 and -k'2 as the w-plane locations of C and D respectively is made in the light of subsequent developments. ' 
The potential derivative (velocity) sequence of mappings is started by utilizing certain known facts about the velocity in the z-plane. Rather than mapping the potential derivative, the reciprocal of the conjugate velocity normalized with respect to the terminal velocity U of the jet is mapped. This function maps into a simple geometry. Because V* = -dP/dz -q exp (-di) where q is the speed and 6 is the direction of the velocity, U/V* = (U/q) exp (di).
Along the rigid walls and the stream line of symmetry the direction, 6, is dictated by these boundaries. Along the free stream line the speed q is constant. The values of U/V* along the boundaries can then be tabulated: Both N and / are evaluated by integrating between G to A and C to C in the Q-plane and along the corresponding semi-circles in the w-plane. The results are:
Putting these into the expression for dQ/dw, integrating and making appropriate adjustment for correspondence of points, there results the Q to w-plane transformation
The connection between the w-and z-plane is effected by substituting the potential derivative for the velocity in Eq. (2) and using the potential derivative from Eq. (1) 
Equating the arguments of the logarithms in Eqs. (3) and (4) establishes, after rearrangement, the z to w-plane transformation in derivative form
Equation (5) can be integrated to form the z to w-plane transformation. The result involves elliptic integrals of modulus k or k' with arguments that are complex, real or imaginary depending on the locations of the points in the z and w-plane. It is much easier to integrate Eq. (5) between limits which correspond to specific points, arranging the integrand in each case so that the resulting elliptic integrals have real arguments. Three such integrations suffice to establish the relationships among the parameter k, the mouthpiece length (b/a), the coefficient of contraction <r, and the location of the maximum surface speed (g/a).
The relation between the mouthpiece length (b/a) and the parameter k is obtained by integrating Eq. The real parts are obviously infinite and so are ignored. The imaginary parts yield the desired formula:
Eliminating <r from Eqs. (6) and (7) establishes the relationship between (b/a) and the parameter k
It is interesting to note that k = 1, k' = 0 corresponds to b/a = °°, the semi-infinite Borda mouthpiece. Putting these values in Eq. (7) yields a = 1/2, the well known coefficient for this mouthpiece. Similarly k = 0, k' = 1 corresponds to b/a = 0, the mouthpiece vanishes and discharge is through the remaining slit in the reservoir wall. Equation (7) now yields <x = 1/(1 + 2/x), the known value for discharge through a slit.
The location of the maximum surface speed along the reservoir wall is found by integrating (5) between limits corresponding to the locations of points B and C _JL f'ai
Equation (9) with (7) determines the value of g/a in terms of the parameter k and so the relative location of the maximum surface speed.
The value of the maximum surface speed is found using the potential derivative in terms of the transformation derivatives of Eqs. (1) For computation purposes it is convenient to introduce into Eqs. (6), (7) 
